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05507056 LOW-TEMPERATURE-ACTIVE ALKALI PROTEASE. 
MICROORGANISM CAPABLE OF PRODUCING THE SAME AND PRODUCTION 
OF THE PROTEASE 



Pub. No.: 09-121856 [ JP 9121856 A] 
Published: May 13, 1997 (19970513) 
Inventor: SAEKI KATSUHISA 

OKUDA MITSUYOSHI 

TAKAIWA MIKIO 

MORI HIROSHI 

KOBAYASHI TORU 

ITO SUSUMU 

MARIETSUTA BUI MAGARONESU 
Applicant: KAO CORP [000091] (A Japanese Company or Corporation), JP 
(Japan) 

Application No.: 07-280439 [JP 95280439] 
Filed: October 27, 1995 (19951027) 

International Class: [ 6 ] C12N-009/54; C1 1D-003/386; C12N-001/20; C12N- 
009/54; C12R-001/07; C12N-001/20; C12R-001/07 

JAPIO Class: 14.5 (ORGANIC CHEMISTRY — Microorganism Industry); 14.6 
(ORGANIC CHEMISTRY — Liquid Fuel, Oils & Fats) 

ABSTRACT 

PROBLEM TO BE SOLVED: To obtain the subject protease retaining high activity 
even under low-temperature conditions, nearly not inhibited even by various kinds 
of surfactans, stable in solutions ranging from acidic to highly alkaline ones, thus 
useful as an ingredient in detergent compositions, for softening meat or aging 
cheese, etc. 

SOLUTION: This new protease as a low-temperature-active alkali protease, which 
can be mass-produced by e.g. Bacillus sp. KS M-SP3659 (FERM P-15136), has the 
following characteristics: (1) acting at 0-40 deg.C, the optimum temperature being 
at about 30 deg.C (shifting to 40 deg.C in the presence of Ca(sup 2+)), and 
retaining 1 5% of its activity at the optimum temperature even at 0 deg.C (in ice 
water); (2) acting pH range; 5-1 2 or higher, optimum pH being 1 1 ; (3) molecular 
weight: about 36500 (SDS-PAGE); and (4) acting on casein, hemoglobin, gelatin, 
etc. 



JAPIO (Dialog® File 347): (c) 2001 JPO & JAPIO. All rights reserved. 



.../document?docKey=1 -347-5507056&docFormat=full&formTitle=JAPIO%20%2D%20P«2001 /1 2/1 7 



<19)B*H*fftf (JP) . (12) £ ^ ^ $g (A) (ll)*ffliM£Mtt* 

«fM¥9- 121856 



(43)iiHJB ¥fi£9^(1997) 5£13H 



(5i) int.a. 6 ft rtss#^- 


F I 




C l 2 N 9/54 


C 1 2N 


9/54 


C 1 1 D 3/386 


C 1 1 D 


3/386 


C 1 2 N 1/20 


C 1 2N 


1/20 


# ( C 1 2 N 9/54 






C 1 2 R 1:07) 








ha^dsu ol (£io h) mmwiz&< 


(21) fcBSIS^ $$1^7-280439 


(7DUBIA 


000000918 








(22) ttW B ¥J$ 7 ^ (1995) 10£ 27 H 




jfC&gWffeE: B **S ^i§0T 1 T § 14S10^ 




(72)*91# 








aS**5SrKWr|THBr*?J2606 7£3E#j£# 










(72)«*# 


AS TtH 
















(72)f89!# 








«*^5^55fPmMBl*^2606 7£aE<*5£# 










(74)ft3A 












(57) mm 
























1) ffJHftKXMHHB* 






0-401CTSfflU *fflCI4fi3 0CT»*. Ca 







2) »*«fttt 

PH10, 1 5»Ha)ffll*frT3 0t;iTicJ6T*0, 

3) fcfflpH&tf&igpH 

PH5-1 2Kt±TfffflU HigpHtel pH 1 2 

fC*3^Tt>, fl*f£ttte(0 8 5 %J^±CDf£te£#£J-t 
*. 

4) pH££ft 

2 013. 1 5»Hcoaiffl*fl:TpH5-'l 2 *T<7)#pHT 



A'jyof?- tr. 

1) fffflSJSS^SSSS 

0-40i:TfffflU. SBflai2»3 0Cl;»5. Ca 

-5. or ox**) JcijuTfcgssgfttefiiw^ 1 5 

2) ias^^tt 

pHIO, 1 5^r»1fl)MlMT3 OtiT^TfeO. 

3) f^fflpHS^jgpH 

«s«pMBHtt5~l 2a±T. ftjgpHttl 1T*S. PH 

1 2lCis^Tfe. S^Sttteco 8 5 %£t±rofiH4£&}$ 

4) pH^tt 

2 0"C. 1 5»r B 1<Dffl31^frTpH5~l 2 £ TOS-pHT 
5) 

K^^^ffiS^^ h «Jr>A (SDS) -ip'J 7? 'J JUTS 
K^m^ffrffiC.fc.SBiStt^fitt. £)3 7> 500 

6) gfUf&tt 

-f >. ^dfn£>. ^5?>. -tf7^>. 

°/£SMT£>.5Suc-A]a-Ala-Pro-Met-pNA, Suc-Ala-Ala 
-Pro-Phe-pNASOfSuc-Ala-Ala-Pro-Leu-pNA itfSuc 
fix i7 pNA«^-- SD7=iJz;H^f 

Fe*-. Fe'-a^Hg*--f*>CJ:oTIB»an*. 

s) msm 

E D T A, EGTA, 7iz;M^>7W;A7W 
7-f K (PMSF) Stf+^X^XCioTIBgSn 
3. ->'ftXl/-f (DTT) , 

3.'J^.S.#SE (PCMB) . N-X^U^U-fSh* (N 
EM) . 5. 5' -yft-h^ (2-r|>D$ti 
S) (DTNB) . ^X^X D-f^y^>, /^^x 

9) #«§?§tt#J<Z)g« 

7>\fh>mt&-f y. i) OJ* (SAS) . a-stls7 < >bs 
mi-h')OA (AOS) . *'J**->I^U>7Jl/*;i, 
fiS&^MJ^A (ES) . V7 9/-j\,7 OH. a-X 
JU*JIilftffixx-7^ (a-SFFJ . KxxJUjSS^- h 

u^a (sds) &tfia»7>a-*;u^>-tf>x^*>ffi 

^-h'J-^A (LAS) (CWLTS^T-ic^T^S. 
[IS*Jil2] /WI,XflUc«l,. ,13* JJi 1 £«CD<£i§ 

«<±r;p^j»j -jutt— v.$:>£mrz>'fn±®i. so 



(z > - 1 2 1 8 5 6 

[19*^3] A'^PX XXfcf- ( Bacillus sp. ) KS 
M-SP3659i^-S^n. FERM P-15136^<S: L-T3J!£;*n£ 
SajRJa2!2SEcoa£3j. 
[a$*4] &*JH2X}2 3i2«W»£tt£lg3tu 

S C t £*#8»£TSIS;R3S 1 SS©C5<gigfStt7;u* ij y 
aT-T—Xom&m. 

[0 0 0 1] 

D^7— 
[0 0 0 2] 

SS±#>. ©j4&Xtfffii&<P 

[0 0 0 3] *OtTit>*Ii:i«4SSft, 

^ £ ^ <0 (Jtt?f?ffi ^Df 7-ifT$> 9 , &\ A #7 ;b 
fc\ ti-t*^— if, a (stf-sA^s 

X^ttS!) . h . zfu>r<i ^xtt 

a» . ap i - 2 1 (nsfnmifts!) , y^-^y C\> 

^)Ht8S) S^^n^7— fcfK (KAP ; 7E3E&K) ft 

[0004] L^L-&a*e>, z\n*><n±miWimu8Ltf 

fe-Bz.U\,\ -77. fiSSjgyn-^T— iffi, SfSmiC 
**£Jjnx£tt7l£^J;5fc'7--x. T^tt)^?— XOSSbE 

[0 0 0 5] ifiip. St^JS:fii;46<!iLTyD-r7— fc'xo 
KS'vOTiB^^IIgWyD-tx/.ci-tc^ltSfiJffl^x 

iS* J5 S i > (J ^^E«p co 5 Jl 1 mfr % frst $ tift Zf a t- 7 

— t' ± m m ik xs ± m 2 n % 7 □ ^ 7 — t* f c n l t i * a £ 

( Pscudomonas sp. ) No. 5 4 8 ft ( Agric. Biol. Ch 
en^3 6#. 1 18 5C 1 9 7 0$) . iyiUt? 



(3 

3 

ya^yr^ ( Escherichia freundii) (Eur. J. Bi 
ocheoi. , 4 4#. 8 7I t 1 9 7 4?) > 
X 'rjlhy^f^ ( Xanthomonas mal tophi la ) 0 4 7/ 
0 8 «c ( FEMS Microbiol. Lett. . 7 9 #. 2 5 71, 
199 1?) , *>a-Fm 7;U*U-t:>X (Pseu 
domonas fluorescens ) T 1 6 ( Appl. Environ. Micr 
Qbiol. , 4 6*. 3 3 3 g, 1 9 8 3?), ya-H^ 
±X 7 ;U^"Uir>X ( Pseudomonas fluorescens ) A 
F T 3 6 ft ( Biochim. Biophys. Acta . 7 17*. 3 7 
61, 1 9 8 2?), >tl-K^X X7.tr- ( Pseu 10 
domonas sp. ) 1 4 5 - 2 £fc ( Microbios. . 3 6#, 7 
M, 1 9 8 2?), 7XDm -tfMU^EXv*' ( Aero 
monas salmonicida ) ( J. Appl. Bacterid. . 5 3#. 
2 8 9S, 1 9 8 3?) , yi-FW /1^>^t: 
'J X ( Pseudomonas paucinomobi 1 is ) , A^JUX XX 
fcf — ( Baci 1 lus sp.) ( J. Basic Microbiol. , 3 1 

#. 3 7 7 i, 1991?), tryg* XX tr- (Vi 

brio sp. ) S A 1 £fe ( Antonie van Leeuwenhoek , 4 
4*. 1 5 7 1, 1 9 7 8?) , ya-Km 
^ Uir > X ( Pseudomonas fluorescens ) NCDO 2 0 ^9 
85ffi ( J. Dairy Res. . 5 3 #, 4 5 71, 1986 
?) . *7;U^U-t:>X ( Pseudomonas 

fluorescens ) ( J. Dairy Res . , 5 3 #, 9 71, 19 
8 6?) , yi-H^ 7;U^"Uir>X ( Pseudomo 
nas fluorescens ) G R 8 3 ft ( Lebensm. -Wiss. u. -Tec 
hnol. , 23 #, 1 0 61, 1 9 9 0f) , ^->D=t 
X 7 >"T4 ( Paeci lomyces marquandii ) (W 

O 8 8/0 3 9 4 8) Xtf+^hW XX tT- 
( Xanthomonas sp. ) S - 1 i&ffiW- 5-211868 

-eZZLmTZ. (psychrotroph) 
T*ynf7- KiCKLTtt, Fairbain6*«S««k < JB 
KtC*i*Tl^ ( J. Dairy Res. , 5 3 #, 139 
H, 1 9 8 6?). Lfr L Ctlbcoyn^y— -tf{c^^ 

CO 0 0 6] 
[0 0 0 7] 

T^^PT-r-tr*a.«**(z5R«6, R*Lx#fc. 

7-ir£^T£flK£#j£3iajU K«C»i=»nfc:/o-r 



> *#P3¥9 - 1 2 1 8 5 6 
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[0 0 0 8] -tttto*. #cos*¥WftH£ 
WT^etafStt7;u^'jya^7— t\ ^n^tit^ 

[0009] i ) f^«a«stx«aaff 

0-4 0rTflUBU M»*tt»3 OTClCft*. Ca 

£• or (7k**) <c*3tiTt)*aiafl[Sttffl[<o» 1 5 

2) jftflEftfttt . 

pHIO, 1 Sftm<D&im3kfr-X?3 0t;^T3cST$>0, 

3) f^fflpHS^gjgpH 

fM!plM8Btt5~l 2£i±T. gigpHtel 1T*§ 0 pH 

1 2K43(r>T*>. «*JSttfl[0 8 5 9SJEt±<oett*«» 

4) pH££f$ 

2 0t. i 5»PJI<Offlaft#-epH5— 1 2iTO#pHT 

5) »fi 

KT^JUflSK^-MJ^A (SDS) -#U7^UJU75 
Ky;U««»»ffiJc«fcS**» : F*tt, »3 7. 5 0 0 

6) Sftttftft 

^>&SMT&£Suc-Ala-Ala-Pro-Met-pNA(Suc-AAPM-pN 
A) , Suc-AI a-Al a-Pro-Phe-pNA (Suc-AAPF-pNA) & Suc-A 
la-Ala-Pro-Leu-pNA(Suc-AAPL-pNA) (d dTSucteX^ 
•>-^S^. pNAtep_-x h □j-'JzM^it) tc 
3tfLTftU3U _p-x h ay - 'J >£jgg§2i±£ 0 

7) £K-r 

8) IEg??J 

EDTA, EGTA, 7iz;M^ >7W-^7JW 
9-f K (PMSF) Stf+tX^^fcioTIBSSn 
x^^-XKh — ;u (DTT) , _p -^nav— * 
i'JSSSB (PCMB) , N-X^-7I/< * K (N 
EM) , 5. 5' -v^-k'X (2-xKa2S:.ES 
IS) (DTNB) , ^X^>, n-r^y^>, ^X 

9) #®ftf±#j(7)3£« 

7)Vil >&tt&j- h U r^A (SAS) . a-*U7^>flft 
Sth'JOA (AOS) % *'J^>Xfl/>7J^ 
fi!l/e^-K'J9A (ES) . V7^y-;l/7 0H»CJfa- 
X;^iMX7,f^ (a-SFE) . K^x^ttlfi^ 
MJOA (SDS) )krJ\&m7)\,*)\,'<>i*>X)l,X> 



(4) &m¥-9 — I 2 I S 5 6 

5 6 
S^MJ^A (LAS) t;:*fLTt>£:£T&*„ * n 5^7— Z±mm£ LXlt. U ±JE<D 

[fS9f<Z>l|]58<7>«5g] *^0fiiS7i^'jyDT7- Wxl«^g^«ttB«*tKSM - S P 3 6 5 

-Ktt. #JA«A^;UX ( Bacillus ) ICIt^ynrT 9**<*tf6n*. 

[0 0 11] ^A^T^-rn^E^^«(CKr-5*»i«y* [0 0 13] 

JM&l. Za-MJx>hyDX, 0. 8 (fnXttat&S) . 1. 

5 

igife2. -a-HJX>h^DX, 0. 8 

i£iffi3. Za-h'JX>h^DX, 0. 8;ir^^>, 2. 0 ; 5?^* (S3 

3fcMW£»> .1.5 

i&ifc4. A^MJh^X^l^, 10. 5 

*Jft5. - jl- h 'JX> h^DX, 0. 8;KN0 3 . 0. 1 
*Jfi6. A^S^yhX 0. 7;NaCl, 0. 5;^Kr>«§, 0. 5 

**7. s iMsexigtt (*«Ht¥a«) , »s* 

**8. TS I*^«ift (*»Hfc¥ttH> . J^kS 

«J6 9. y\*^K^yh>, 1. 5 ; BSX^X, 0. 5 ; pJSttW». 2. 

0;K 2 HPO<, 0. 1 ;MgSa • 7H:0, 0. 0 2 ; S^* ( 

ftytmmttm) .1.5 

*»10. K o s e r ^Igift (*BHfc¥ttB) , JS^S 

»16 1 1 . Christense nOS* <*Wfl:a£ltB) . Ji^S 

igifel 2. 

(1) SSX^7, 0. 05 ;^K<5«, 1. 0 ;KH 2 PO*, 0. 1 
; N a 2 SO<, 0. 1 

(2) *«X+X. 0. 05;^K^*t, 1. 0;KH 2 PO4 f 0. 1 
;MgS04-7HzO. 0. 0 2 ; C a C 1 z - 2 H 2 O, 0. 05 
;FeS04-7H 2 0, 0. 0 0 1 ; MnSO^ • 4-6H z O, 0 

.00 1 ;»aitLTH WU^-hU^A, IMthU^ 
mtT>*z~OI±R.Zfi*) >&7>^X^A£&* 0. 2 5, 0. 2 
,0.16. 0. 2 -51::, ±15 (1) (2) <7)JgJfc 

**i3. ^>^Aig±a -*«r (*flHfc*a«> B js^a 
*«i4. *>?B&m "mm" (ftwfb*tt») . »«* 
8«i5. -*w" (*«Ht:*ttH) , f&^a 

»*16. ?h*DA • 3f*->^— HRSMKiOI& <B*B8l*tS> 
Sift l 7. 3*jBBeffc*** 

^18. /^h^yh>, 1. 5 ; BSx+X, 0. 5;KH 2 PC>4, 0. 

1 ^h'^i, 1. 0 ; MgSO< • 7H 2 0. 0. 0 2 
ttJfil 9. no bl7b>. 2. 7 ; Na C 1 , 5. 5; 0.5; 

K 2 HPO < , 0. I ; ya^^-J^A-, 0. 0 6 ; 
<*d3tttSHtS> .1-5 
igifi2 0. (NI-U) sHP04. 0. 1 : KC I , 0. 02 iMgSO^ • 7H 

2 O t 0. 0 2 ; «SX*X, 0. 05 ;8l. 0 
SS62 1. /J-K-f>. 0. 5 ; SSX«. 0. 05 i^K^B. 1. 0;K 

H z Pa, 0. 1 ; Ms SO« • 7 H=0. 0. 02; 

l*6ISaS2) .1.5 

[0 0 141 KSM-SP 3 6 5 9«©»a*Wtt«$ [0015] [#K¥tottlt] 



0. Swmxi. 5X6. 0 u mCD#&T& 0 . fllK^ 

(b> ^Aifcfitt : Rgt4o 

(c) &«ttiftl£*Dlt*Wfifctt» : 

(i> P9H--**"JFK»ft (»J6i) :±*«»ttAt^. 

(2) «H-:*X#ffiJS* (»J61) ;ttn. 

(3) ntt-ffltftttg («J6 2) : £WttAW"e»*. 

(4) Wrt"K7^>B!«iS* («FJft3> ;ifL, 

(d) ±S*MMfe* 

(1) wie«cDii7t:^^aassiS (»*S5) 

(2) MRfX h («i£6) : Ktto 

(3) VPfXh («Jfi6) ; Btto 

(4) -Y> K-;K0±J5£ (*Jft7) ; PStto 

(5) «tYk**(0*j5E <tfttS8) : 

( 6 ) m^<om^»m wsifi 9 ) ; i&tto 

(7) &3L>m<Dmm (Mio, id ;fgf£ 0 

(9) fi^O^/S (««6l 3, 14) :£Wr*#. fi 

(10) tf (ttrSSl 5) ; »fto 

(11) ^-^v-y— tf (igifcl 6) ; Bft. 

(12) **7-1£ (mm I 7) ; Ki& 0 

(13) £W<BaBH («* 18) ; ±»OflJtlEitt2 0 
-4 0tt^^>, £W<£>pH$gffite7- 1 2tW. 

(14) iBe*tCjfr*«flE (ttifcl 9) ;ffS« 0 

(15) O-FfXh (^2 0) ; »ft!B. 

(16) SgCDfiJJStt ; D-#^ r— X* ~>n.^7D-X* 
D-^;U=F-7v, D-"7^^7 h-x. t;h-— X, ^X 

— X, h'/AP-X. ^U-fe'J >RZf* U t':*-X 

(17) ^ig^fl-igifetC^t-t^^W (JSJfil*) ; ft&8 

(18) *j-tf*f>a>## <«Jft2 1) 

[0 0 16] ^±C0»S^WttK^BB"r-5«»ica-^ 
A— X* • 7Za7Jl^ • • ->X7-"7^-f ^ - 
a'-^t^'J ^**n >— (Bcrgey* s Mannual of Systematic B 
aclerio!o«y) SB 8 fiE£*BH L. it««»Lfcfc«, * 
!H*Sii. A*\/UX (B_ac_iJ_l_us) Moo— «<fcWWSftfc. 

[00 17] fctoT. *l#f*£A^X XX tf- (Ba 
cJJiM S P- > KSM-Sl 3 3 6 5 9 <t ft* U PERM 
P - 1 5 13 (i^iUI^iKiWfllUS 

[oo i «] hffitoiBtt^jtiviT. *%i4Hoo^D^r- 



(5) «fffl¥9 -121856 

-K ft Sain*, tti&tcMJSftttAl. tf^tCff^TiS* 
[0 0 19] iSftlcffll^iSJft^Htt. SffcLo*K£ 

tfisSt*«i!: Ltn^-x. #7^1 — X, 77n- 
X, vjx^D-X, V^h-X, 77*/ — X, hUA 

a-X, yj-fc'J>, / U t':*-X^jgft:Lo**rtS 

10 LTit n->2?0U7->*-;k *aBh 3->x^* 
:/Urt-, rt-tf * BSx+x, x--7*tw 
(^x^x, hu^h>\ v<h>, #'j^yh> t v-r 

[0 0 2 0] i§*«JK«2 0-4 Or. #iC2 5-3 0 
^ r#i?£ L,<, pHt£6- 1 2, #1:8- 1 0**ffSL 

[0 0 2 1]f< LTW<&nfcJS»«C0^^&Be9(O» 

[0 0 2 2] »r< LTf?bn^^BMj£7^'J-/D 
[0 0 2 3] (WSJgttMBEffi] 

yj- tr-r >a ; *-t?-r > 1 %^os owM<n&mmffim 1 

^ 1 ffllco»*jS»«!:S&L, 3 or, 1 5»fflK*ES 

^JC^f^±?^ (0. 1 1 M . h'J^D DfftfiS- 
0. 2 2M ftlBth'J^A-O. 3 3M ftffi) 2ml 
^/n^., 3 Or. 2 0»PHlJ»BL/t. ^{Cttffi (7-yh 
V>?±K, No. 2) TaSiSL, «M*(0Se#jW#j£ 
"7^- — U >* □ — (Lowry, 0. H. <=>. J. Biol. 

Chem. , 1 9 3 8, 2 6 5 15, 19 5 1 (I^^Tffl 

1 *t4 Ml:) i L/io 
,W lu 0 2 4] r.TJiU*-'«f£ : 0. 9ml</jrj5. f, mM«««! 



(6) 



«*BB¥9 -12 18 5 6 



stt (phi o) (cs om<D&m$&zmnmi& 

KfcS*) 0. OSnlftffi&U 3 0"CT5 

»BS«taL&a. o. o 5mia)»^m^mx 3 ccts 
&. ffsiJ*& (iu) tt±ses«?ftfr«c*(f*Ti»w 

[0 0 2 5] t**¥tt&H] 

(1) SH4#Si4 : 5 OnMKtttfCS (pHl 0) CSl 

-a&^t^:/^ >izizftmLtefrz>rz. 

[0 0 2 6] 



i0 



35 « » K 


c%) 




100 




131 


7 


60 




7 


(BUD 


as 




25 




0.7 




0.9 




0 


7V7)V7l > 


2 




0 




0 



[0 0 2 7] £f z . 2--hn7r>J> (pNA) fflm 
&L;:t'J^f K-p-zhD7-'JK (Sjflcsf-'J 

*2(37kTJ:o(^ N -X^7 ->-^fkL^Ala- 
Ala-Pro-Met-pNA(Suc-AAPM-pNA), Aia-Ala-Pro-Phe-pNA 
(Suc-AAPF-pNA) . Ai a-Al a-Pro-Leu-pNA(Suc-AAPL-pNA) 

izMLx^mL. £_-—hD7-'j ><D'M\mt)<tzi&ihri 
it. 

[0 0 2 8] 
[»2] 



20 



30 



70 



40 



Estate 




Suc-Ala-Ala-Pro-Mpt -nNA 


inn 


Suc-Ala-Ala-Pro-Phe-pWA 


52 


Suc-Ala-Ala-Pro-Leu-pNA 


34 


Suc-Ala-Ala-Pro-Val-pNA 


0 


Soc-Ala-AIa-Val-pNA 


0 


Suc-Val-Leu-Lys-pNA 


0 


Clt-Phe-pNA 


0 



50 



[0 0 2 9] (2) ftUBpHfttfSBpH : &a$IS?£ (5 
OmM) +IC»«£»£0. 9 1 X ±5 «Z*if-f >S 

Jnx. 3 OTCTl S^WRJESrff^^ SpHTCD^^^fa 
#WK3EL;fc. H 1 fr*>qi*>tHz&o\z* *^of7- 
-t?<D5SSpHte 1 l#iSK*S<fcE#€>n<5. *r<D 
ff«pHtt. pH5-l 2&±£tI/£<, pHl 2(C:fcC>Tt> 
«*fitt<0 8 5 %£l±a>Stt*#J#LTl>*. mm 
b £ &ffl*g*i&;& <7>PH« ffl tt^C © t *3 0 T « « . 

[0 0 3 0] ffSiBSffi : PH5-6 
«KlgST»:pH6-8 

: pH8- 1 0 
j^Si^«^:pH9-l 1 
SSKifcf »j£ : pH 1 0 - 1 2 

[0 0 3 1] (3) pH^Stt : :/'J y hof>7>if 
* (5mM, #pH) *£*B*£Jra*, 2 5«f«1 

^??7£te£pHl 0, 3 OtTJIIStLfc. -*C0*S* % EI 
2{C^f £430, *»*ttpH5— 1 2(0ffiSTSa6T^ 

[0 0 3 2] (4) flsfflfifle&tfSKa* : IgiLT 
0. 9 1 5 0mM*^&;SfSff£ (pHl 

0) iz^mmzmtL, 1 5 5»ra#ffi«TKjS*?Tofc. 
*-<0«*£BI3fC7n-r. H3^6W6^«C<fc-5fC, 
*<©*3B»*tt3 OTCTfcofc. Sfc, Ca ? Wt>^' 

??SE-r^<h, «aia*H4 onc^u ca 2+ <t> 
#??aETa>ajaa«(ctt:^ »2fg©gttngjt^Ea?>i3 

[0 0 3 3] (5) fiJK!fifffitt : 5 OoM j^KHffjf£ 
(PH10) i;:*»*£i0;t. S-fflKT 1 5»MffifflJlL 

[0 0 3 4] (6) »^flt : *»*<0»T«SKxv^ 



(7) 

11 

!RT-*-*7h (7 7^y7{tB) T&£, *X [*4] 
*U (»^S : 9 4, 0 0 0). *ifiifS7i^ = 

> (»fi : 6 7. 0 0 0), §pa*#7^:/= > 

: 4 3. 0 0 0). £7>t K^-if 

(^^rS : 3 0. 0 0 0) . ^Sh t J^»^f>tt'5' 
- : 2 0, 100), a-^^ > 

: 1 4. 4 0 0) SJB^fc. H5a*69IS**£ 

C»-T*0. *©»fltt»3 7, 5 0 0 tffi$Sn 
-So iO 
[0 0 3 5] (7) £JK-f *>Og£® 
«-«*«*3&« 1 mMZUZ^OlZ&mLtz 2 OmM^&Uffi 
ft (PH10) C*#*8ffi£«A]U 2 0t:T2 0#|B] 
&BLfc e 5 0BM^»a«« (pHIO) tl§ 

H«i:fi!Lfc**iSfi6i 0 0%<hLTja^P<oS# 
Stt**ttfc. S3tC^Tcfc5tC, *»iSs«ttte, Hg 

[0 0 3 6] 

»33 20 



- 1 2 1 8 5 6 



12 



mfxi 



DTT 
N EM 
DTNB 
PCMB 
PMSF 
EDTA 
EGTA 

E-6 4 



ttMHT 



1 

0.1 
1 

0.2 
1 
1 
5 

0.1 
0.1 
0.1 
0.1 
0.1 



(X) 



100 
99 
96 
93 
96 
1 
0 
5 
100 
"98 
88 
15 
98 



( InflD 






100 


CaCi» 


171 


FeCit 


1 


FeC£» 


4 




141 


CuCi i 


132 


HgCia 


23 


CoC it 


112 


NiC^ 


104 


MgCii 


97 


MnC^i 


141 


ZnCi!, 


128 


AgNOi 


138 



[0 0 3 7] (8) m-£m<D&& 

2 0dm«s««mc (ph7) iz&mm'-sm&m'xLmigizte 
^ct^tc/raA.. u 2 ot:T2 ofl-raaB 

LfZo ^<Df£5 OmM«ffif»»« (pH 1 0) TjgSfC#IR 
»#Stt*«fiLfc. *£*£3E4{;:^T<, ^4 
*/Df7-Ktt. t'J >B*OH*<l!ir»*P 
MS FfCfcOSS^KHSSft. h#JT<fc£EDT 
A^EGT AT i b , }&t'*ffttS€:'St't£> Ct^'i, 
tt-fc'J >7 r Df7-i;T«Si#A6nS; 
[0 0 3 8] 



T>^'^> 0. I 



. [0 0 3 9] (9) 9f.W&Hkm<DBm 

mmm (ph i o tea a, 2otT2o»F B iaiLt 

6, *S*liSDS, AOS, SAS, ES, a-SF 
E, 77^;-^70H^LAS Otft-fnO. 2 

[0 0 4 0] 
H5] 



40 







&#rgt£ (%) 






100 


LAS 


0.2 


157 


SD3 


0.2 


149 


a-SFE 


0.2 


136 


ES 


0.2 


136 


AOS 


0.2 


145 


SAS 


0.2 


145 


v7^;-;n o h 


0.2 


141 



[0 0 4 l ] ffiftLrzJzolZ. (SflilStTsyDf 
50 Kttfftt-t *J >yof7-t'C^OTWffi$feA5. L 



(8) 



13 



1 2 I S 



10 



ens. 

CO 0 4 2] 

»tt y □ x 7 — m &mmw n^jix mmm ©-a t & -s 

-* (EK^BSi) fc£©W«C«fc0 

^°r7- tf±B««ru- h (pHio 

8&t±by'y& mum) 

[ o o 4 6 ] mmm 2 

1 T#^nftyW|,x X^fcT-KSM-SP3 
6 5 9»*^TC7F-rffi^*T» : ^e<3lC2 0"CT2 e 

m^L ft. *b»m (12. ooox g , 2 

* <PH7. 5 ; 2mM CaCI.Jff) TSCC^T* 

(pH9. 3) 

(«#> 
Ms SO4 

wS^MJ^A (gi|«iS) 

[0 0 4 8] gjgpj 3 
K*>\,* X.xe-KSM-S P 3 6 5 9 2 
<B*tt*JftlC««L. 2 0rT4 OW/fBJig-SL*. tg« 

mt2 OnMHj (pH7. 5;2mM Ca 



N 



* [0 043] 

[0 044] Higfiai 1 

Ji* (lOmi) iceau 8 otr 1 o#r>si&&jg $ff 

^ r l'-M:ittLT. 2 0"CT5-7HB*»Lfc. s 
W L fcftgfOffiHlC X * A 5 ;Ui7 ©»<5?IC«J; o T± C/i 

W<. AC*** x^tf-KSM-SP 3 6 5 9«$i 

[0 0 4 5] 
[£6] 



0) 

2 g 
1 g 

0. 2 g 

5 g 
1 0 g 
5 g 
1 5 g 
2 g 
1 0 0 0ml 

PHio) . tti. 5u/i**«ictaa-5-* 

[0 0 4 7] 



ra 7] 



50 



1 0g 

0. 5 g 
1 ft 
0. 2 g 
5 g 
2g 
1 0 0 0ml 

«*2 OiMKiJX-JttflMIIBMk- (p|,7. 5 : 2m.M Ca 

*7-*L&. Wflt. DEAE-A'-f A A 

Srifiig 5 ttT#tt*«j*>$|8*f.*tt L/i. c nag;*** 
2 0 mM h >) Z-HZ®mm<* (pH 7 . 5 : 2mM C C i 



(9) 

15 

KttH) (O/J^ZJCiStfLfcift, 0-10 0nM Jtfft* 
U^Aftffl^TaflEttfiBtBSff-Dfc (PH7. 5 ; 2nM 
CaC i 2 ^W) . SIC, iSttH#*RWHM»±T 

SfLTUfc. 10 
[B 1 ] rt^)V7s X7h!- KSM-SP 3 6 5 9tt 

[HI] 

120 | " 




i.i.i. 1 — « — * — ■ > > — ■ — ' — ' 1 

6 6 7 S 9 10 11 12 13 

PH 



MJW-TV) - 1 2 1 8 5 6 

16 

[0 2] A'fi^ XXlf- KSiM- S P 3 6 ;> 9tt 

ifig. -T £ ■/ a t- 7 — e<0pH^Stt £ ^-ria T & 5) • 
[0 3] A'f;^ XXtf— KSM-SP 3 6 5 9I* 

^ffTs^D7 : -7-±r<oiaa-sttift««:*"rHT»- 

[04] A*^;UX XXtT- KSM-SP 3 6 5 9* 

[B5]A^JUX X^fcf— KSiM-S P 3 6 5 9 ft 

0, (a) li#^3<hS DSSIa&©j^R|CD*SB8£^"r 
Bk (b) H^±aSSD D D<OSDSSaacSt;¥SC (1 2 



[B2] 

1201 " 




20 " 



6 ' 8 ' 10 ' Xl 
PH 




(10) 



**Bfl¥9 - 12 18 




(51)Int.Cl.« mitt /Tftffa** FI 

(c i 2N 1/20 teffi&TKmm 

C 1 2 R 1:07) 

^2! i " , ' a ■ r * 3,2606 ***** ««»«»»»w« *»«* 



1110. -f- DKijy^, xa-XT 

-a- 108A tru br****^ 
Pi 



